Rationale Oxytocin receptors (Oxtr) are important mediators of social learning and emotion, with bidirectional effects on fear and anxiety. Contrary to the anxiolytic actions of Oxtr in the amygdala, we recently showed that Oxtr in the lateral septum mediate the enhancement of fear conditioning by social defeat in mice. Objectives Using positive social interactions, which impair fear conditioning, here we attempted to delineate whether the role of septal Oxtr in fear regulation depends on the valence of the social memory. Methods Pharmacological and genetic manipulations of lateral septal Oxtr were combined with the social buffering of fear paradigm, in which pre-exposure to nonfearful conspecifics reduces subsequent contextual fear conditioning, as revealed by decreased freezing behavior. Results Antagonism and down-regulation of Oxtr in the lateral septum abolished, while oxytocin (Oxt) administration before pre-exposure to nonfearful conspecifics facilitated the decrease of freezing behavior. Conclusions The septal oxytocin system enhances memory of social interactions regardless of their valence, reducing fear after positive and enhancing fear after negative social encounters. These findings explain, at least in part, the seemingly bidirectional role of Oxt in fear regulation.
Introduction
Social factors potently exacerbate or ameliorate neuropsychiatric disorders by modulating emotional processes (Allen and Badcock 2003; Barrett and Mizes 1988) . Positive social interactions and social support decrease anxiety (Egliston and Rapee 2007; Heinrichs et al. 2003 ; Thorsteinsson et al. 1998; Ullman and Filipas 2001) , whereas negative, stressinducing social interactions are anxiogenic (Solomon et al. 1986 ). Accordingly, anxiety disorders, such as post-traumatic stress disorder, (Heim and Nemeroff 2009 ) are exacerbated by lack of social support (Boscarino 1995) .
Animal models have been successfully employed to identify the various mechanisms by which social interactions affect emotional learning processes (Lipina and Roder 2013; Panksepp 2011) . In some cases, observers mimic the behavioral state of a demonstrator experiencing pain (Langford et al. 2006) , fear , or lack of fear (Davitz and Mason 1955; Kikusui et al. 2006) , whereas in others, subjects learn stimulus contingencies (Bandura 1969a, b; Kavaliers et al. 2001; Mineka et al. 1984; . For example, observing a conspecific receiving a shock paired with a cue leads to successful fear conditioning in the observers (Bruchey et al. 2010; Jeon et al. 2010; Riess 1972) . Similarly, contextual fear conditioning following positive and negative social interactions respectively reduces and enhances conditioned freezing (Guzman et al. 2009; Guzman et al. 2013) . Thereby, learning processes lead to persistent changes of behavior after the social interactions have ceased (Knapska et al. 2006; Knapska et al. 2010; Nowak et al. 2013) .
Despite the well-characterized behavioral effects of social interactions on fear and anxiety, the neurobiological mechanisms involved in this type modulation remain largely unexplored. At a neuroanatomical level, brain regions involved in direct and vicarious fear learning are thought to overlap . The hippocampus, a structure essential for the acquisition of contextual fear conditioning (Ahi et al. 2004; Kim and Fanselow 1992; Radulovic et al. 2000) , has been implicated in social recognition learning (Kogan et al. 2000) , whereas the amygdala responds with immediate early gene activity in rodents directly experiencing fear as well as in those that observe the fearful models (Knapska et al. 2006) . Similarly, regions of the broader fear circuit, such as the anterior cingulate cortex (Jeon et al. 2010 ) and lateral septum (Guzman et al. 2013) , also contribute to vicarious fear learning.
At a molecular level, social interactions and their effect on emotional behavior have been most extensively linked to the oxytocin system. Oxt is best known for its anxiolytic actions (Ayers et al. 2011; Carter 1998; Ishak et al. 2011; Waldherr and Neumann 2007; Windle et al. 1997 ) mediated by the hypothalamus (Blume et al. 2008) or amygdala (Huber et al. 2005; Knobloch et al. 2012; Viviani et al. 2011) . Nevertheless, an increasing number of findings also report anxiogenic actions of Oxt (Grillon et al. 2012; Striepens et al. 2012; Tabak et al. 2011) . In line with the latter observations, we recently demonstrated that Oxtr in the lateral septum mediates the enhancement of fear by social defeat stress in mice (Guzman et al. 2013) . The lateral septum is a cytoarchitecturally diverse region dense in Oxtr (Barberis and Tribollet 1996; Loup et al. 1991; Yoshida et al. 2009 ), which also mediates social learning (Dantzer et al. 1987; Popik and Vetulani 1991; Popik et al. 1992a; Popik et al. 1992b ). Thus, it has remained unclear whether lateral septal Oxtr mediated the coding of negative valence, social memory of the defeat, or both. In order to delineate between these possibilities, here we investigated the role of the septal oxytocin system in modulation of fear by positively valenced social interactions. We employed the model of social buffering of fear, in which interactions with non-fearful conspecifics reduce subsequent fear conditioning (Guzman et al. 2009 ). We hypothesized that if Oxtr subserved encoding negative valence and fear, activation of these receptors would abolish the reduction of freezing by positive social interactions. Alternatively, if Oxtr subserved encoding the social memory, their activation would be required for reduction of freezing. Using pharmacological antagonism and genetic down-regulation of lateral septal Oxtr, we demonstrated that Oxtr mediated the reduction fear conditioning by positive social interactions, which was further facilitated by local Oxt infusion. The lateral septal Oxt system thus enhances social memory regardless of its valence and thereby exerts bidirectional regulation of fear.
Materials and methods

Animals
Experimental subjects consisted of wild-type male C57Bl/6 N mice obtained from Harlan Laboratories, Oxtr LoxP/LoxP mice (Takayanagi et al. 2005 ) backcrossed for nine generations to C57BL/6 N mice, and Oxtr reporter mice that expressed Venus under the control of the Oxtr promoter (Yoshida et al. 2009 ) backcrossed for six to eight generations to C57BL/6 N mice. Mice were individually housed in a satellite facility adjacent to the behavioral equipment. The satellite facility was maintained at 20±2°C and 40-50 % humidity under a 12/12 dark-light cycle (7 am-7 pm). All studies were approved by the Animal Care and Use Committee at Northwestern University and are in compliance with the National Institute of Health standards.
Surgery
Mice were anesthetized with an intraperitoneal injection of 240 mg/kg of Avertin (1.2 % solution of 2,2,2-tribromoethanol dissolved in 2-methyl-2-butanol) and implanted with bilateral 26-gauge cannulae using a stereotaxic apparatus, as previously described (Radulovic et al. 1999) . Lateral septum was targeted using coordinates AP+0.2 mm, ML±0.5 mm, and DV-3.0 mm, where we observed the highest level of Oxtr (Fig. 1a) . In a neuroanatomical control experiment, we targeted the dorsal hippocampus using coordinates AP+1.5 mm, ML± 1.0 mm, and DV-3.0 mm from bregma (Paxinos and Franklin 2001) . Mice were allowed to recover for 1 week before injection of peptides or viral vectors.
Drugs and injections
Oxytocin (Sigma), [1-D(CH2)5,Tyr(ME)2,Thr4,Tyr-NH2(9)]ornithine vasotocin (OTA, Bachem), and 2-amino-5-phosphonovaleric acid (APV, Sigma) were injected at a rate of 0.5 μl/ min. A total volume of 0.2 μl/side (lateral septum) or 0.25 μl/side (dorsal hippocampus) was injected while the mice were under isofluorane anesthesia for approximately 1 min. The viral vectors rAAV-Cre (driven by a synapsin promoter and obtained from Pavel Osten) and rAAV-GFP (driven by a synapsin promoter, University of Pennsylvania Viral Vector Core) had a titer of 1-2×10 12 particles/ml. Oxytocin (lateral septum 1 ng/0.4 μl/mouse, hippocampus 1 ng/0.5 μl/mouse), OTA (lateral septum 10 ng/0.4 μl/mouse, hippocampus 10 ng/ 0.5 μl/mouse), and APV (lateral septum 4 ng/0.4 μl/mouse, hippocampus 5 ng/0.5 μl/mouse) were dissolved in artificial cerebrospinal fluid (aCSF), and aCSF alone served as vehicle. The dose of Oxt was selected from pilot studies as the minimal effective dose.
Animals were injected 15 min (OTA, APV), 2 min (Oxt), or 14 days (rAAV-Cre, rAAV-GFP) before pre-exposure to the non-fearful model or the control condition (Fig. 1b) . The time point for OTA and APV administration was selected to ensure maximal receptor blockade at the time of the pre-exposure sessions. Oxt administration was given 2 min before preexposure because at this time point Oxt was shown to enhance social learning in other paradigms (Ferguson et al. 2000) . As previously described, a single mouse was used as a nonfearful model for the NF group to minimize variability of individual interactions (Guzman et al. 2009 ).
RNA extraction and quantitative PCR (qPCR) for determination of Oxtr mRNA levels Selected mice were used to validate the genetic knockdown of Oxtr by viral vectors. Mice were injected with methylene blue to visualize the viral injection site and then killed by cervical dislocation. Brains were dissected, and the lateral septum was collected using a brain matrix. Tissue was homogenized in lysis buffer with β-mercaptoethanol and frozen in liquid nitrogen. RNA was extracted using miRCURY total RNA isolation kit (Exiqon), reversely transcribed, and subjected to real-time PCR using SYBR Green master mix (Applied Biosystems) and primers for Oxtr or mouse hypoxanthine phosphoribosyl transferase 1 (mHprt1) as an internal control. For Oxtr, the forward primer was 5′-GGA GCG TCT GGG ACG TCA AT-3′, and the reverse primer was 5′-AGG AAG CGC TGC ACG AGT T-3′. For mHprt1, the forward primer was 5′-GGG CTT ACC TCA CTG CTT TC-3′ and the reverse primer was 5′-TCT CCA CCA ATA ACT TTT ATG TCC-3′. The level of Oxtr expression in Oxtr LoxP/LoxP mice injected with rAAV-Cre was normalized to mHprt1 and shown relative to the rAAV-GFP control.
Experimental apparatus
A transparent Plexiglas partition was used to diagonally bisect a conditioning chamber (35 cm in length×20 cm in width× 20 cm in height) into equally sized regions with an area of 350 cm 2 . The floor of the conditioning chamber consisted of a removable shock grid made of stainless steel rods (diameter 4 mm; bars were spaced 0.9 cm apart). The chamber was cleaned between mice with 1 % ethanol.
Social buffering of fear paradigm
Social buffering of fear generally refers to the reduction of fear by positive social interactions. In our paradigm, social buffering refers to the decrease of context freezing in mice preexposed to non-fearful conspecific prior to conditioning Guzman et al. 2009 ). Non-fearful models were habituated to the divided conditioning chamber for 90 min, 24 h prior to pre-exposure sessions as previously described (Guzman et al. 2009 ). Experimental groups consisted of observer mice preexposed to a non-fearful model once (NF1) or twice (NF2). Typically, two pre-exposures are required to observe significant reduction of freezing behavior; therefore, we used the NF2 paradigm to determine whether Oxtr mediate this effect. In order to establish whether Oxt can further enhance social buffering, we used the NF1 paradigm that normally does not result in reduced freezing. Control groups consisted of mice pre-exposed to a toy mouse only (controls). We previously showed that mice pre-exposed to a toy mouse or the empty box freeze similarly (Guzman et al. 2009 ); thus, we used these groups interchangeably as controls. Pre-exposures consisted of placing the observer animals and the model animals in the divided conditioning chamber for 3 min. The first time a pharmacological or genetic manipulation was used, we scored the number of times the animals interacted at the partition during pre-exposure to ensure that treatments did not affect social interactions. An interaction was scored when mice approached the partition and faced or reared toward one another. After each pre-exposure, the grid floor in the observer area and the tray underneath was cleaned with 70 % ethanol. After the end of each experiment, all brains were collected for verification of cannula placements following methylene blue injection. Only mice with correct cannula placement were included in the data analysis.
Contextual fear conditioning training of observers Observer mice were trained on contextual fear conditioning 24 h after the last pre-exposure session with and automated system (TSE Inc.). Fear conditioning consisted of placing the observer animals in the side of the box originally occupied by the model (Guzman et al. 2009 ). After a 3-min exploration period, the mice were given a 2-s 0.7-mA foot shock. The fear response was measured 24 h after training by scoring freezing behavior, which is defined as lack of movement except that needed for respiration (Blanchard and Blanchard 1969 ) every 10th second for 3 min by a trained observer and expressed as a percentage of the total number of observations.
Statistical analysis
Data were analyzed by Student's t-test for comparison of two groups or one-or two-way ANOVA with group or group and treatment as main factors for comparison of three or more groups. Post-hoc comparisons were performed using Tukey's HSD test. Data are presented as mean±standard error of the mean (SEM). Statistically significant differences are marked as *p <0.05 and **p <0.01 when compared to the indicated control group.
Results
Effect of lateral septal Oxtr on social buffering of fear Consistent with our earlier observations (Guzman et al. 2009 ), observer mice of the NF2 (n =7) group showed significantly reduced contextual freezing (Fig. 2a) when compared to the vehicle control (n =7). Two-way ANOVA with factors group (control, NF2) and treatment (vehicle, OTA) revealed significant effect of group (F 3,28=3.549, p =0.027) and group× treatment interaction [F(1,31)=8.639, p =0.007], suggesting that Oxtr in the lateral septum was required for this type of modulation. Control mice not pre-exposed to a non-fearful model and injected with OTA (n =8) or vehicle (n =10) froze similarly, suggesting that the role of septal Oxtr on modulation of fear is specific to social interactions rather than a generalized effect on fear or anxiety (Fig. 2a) .
To further characterize the role of septal oxytocin on social modulation of fear, we administered Oxt intraseptally 2 min before a single pre-exposure session (NF1 paradigm). Twoway ANOVA with factors group (control, NF2) and treatment (vehicle, Oxt) revealed significant effects of group [(F3,26 (Guzman et al. 2009 ); however, Oxt administration into the lateral septum prior to NF1 (n =9) decreased freezing when compared to the NF1 vehicle group (n =7) or non-pre-exposed control mice injected with vehicle (n =7) or Oxt (n =7) ( Fig. 2b; F(3,26) =4.927, p <0.01). These results suggest that Oxt administration into the lateral septum accelerated social buffering of fear by enhancing social learning and that these effects are modulatory rather than instructive because the nonpre-exposed control groups were unaffected by Oxt treatment.
Effect of genetic inactivation of lateral septal Oxtr on social buffering of fear
To corroborate that the effects of Oxt on social modulation of fear are mediated by Oxtr, we used a conditional knockout approach to down-regulate these receptors in the lateral septum (Guzman et al. 2013; Takayanagi et al. 2005) . Oxtr LoxP/ LoxP mice were injected with a replication-defective adenoassociate virus (rAAV) expressing Cre recombinase (Cre) directly in the lateral septum or with a control rAAV expressing green fluorescent protein (GFP). This approach led to successful down-regulation of septal Oxtr mRNA of mice injected with rAAV-Cre when compared to rAAV-GFP controls (Fig. 3a) , as confirmed by Student's t-test comparison of qPCR data in a sample of the rAAV-GFP (n =3) and rAAVCre (n =4) groups (t(6)=5.272, p <0.01). Consistent with a role of septal Oxtr in the modulation of fear after positive social interactions, mice with septal Oxtr down-regulation did not exhibit social modulation of fear (NF2 Cre group, n =26) and froze similar to non-pre-exposed control mice injected with rAAV-Cre (n =25, t(49)=−0.369, p >0.05; Fig. 3b ). This effect was not due to non-specific effects of viral injections since mice pre-exposed to non-fearful models but injected with rAAV-GFP (n =21) showed decreased freezing when compared to non-pre-exposed control mice injected with rAAV-GFP (n = 25, t (44) = 2.098, p < 0.05; Fig. 3c ). Importantly, down-regulation of septal Oxtr (NF2 Cre group, n =7) did not affect the number of interactions between the observer and the non-fearful model during pre-exposure as they did not differ from NF2 mice injected with rAAV GFP [n =10; t(15)=−0.735, p >0.05; Fig. 3c ). This suggests that the lack of modulation seen in mice with septal Oxtr downregulation was not due to decreased social behavior during the interactions but by a social learning deficit common to Oxtr knockout models (Takayanagi et al. 2005) .
Regional specificity of Oxtr effects on social buffering of fear
To determine whether the fear-reducing effect of Oxt was specific for the lateral septum or also involves other brain regions containing Oxtr and implicated in social memory and fear conditioning, we compared the effects of OTA injected intraseptally versus intrahippocampally using the NF2 paradigm. We also introduced groups that received the NMDAR antagonist APV. This approach was selected because NMDAR in the hippocampus and lateral septum regulates contextual fear conditioning (Radulovic et al. 2000) and can thus be used to further delineate the neurotransmitter involvement in social buffering versus direct fear learning. Thus, the experimental groups consisted of control vehicle (n =8), NF2 vehicle (n =13), NF APV (n =12), and NF OTA (n =9) for the lateral septum and control vehicle (n =8), NF2 vehicle (n =16), NF APV (n =8), and NF OTA (n =10) for the hippocampus. One-way ANOVA revealed significant group differences in the lateral septum (F (3,41)=3.086, p <0.05; Fig. 4a ). Post-hoc analyses showed that the NF2 vehicle groups froze significantly less than their corresponding controls injected with vehicle, an effect that was significantly reversed only by OTA (p <0.05). Freezing of the NF2 APVinjected mice did not differ significantly from any other group. This result suggested that Oxtr are key septal mediators of social buffering of fear.
Significant group differences were also found among groups with hippocampal manipulations (F (3,41=2.989, p < 0.05; Fig. 4b ), with NF2 vehicle groups freezing significantly less than their controls (p <0.05). However, freezing behavior of neither OTA-nor APV-injected groups differed from vehicle control or vehicle NF2, suggesting that in the hippocampus these neurotransmitters did not play a major role in social buffering of fear, although the overall tendencies might suggest a partial contribution.
Discussion
We have identified the Oxt system in the lateral septum as a key mediator of the lasting reduction of freezing caused by positive social interactions. This was concluded from Fig. 2 Effect of pharmacological manipulations of the septal oxytocin system on social buffering of fear. a Significantly decreased contextual fear conditioning after two pre-exposures to nonfearful conspecifics (NF2) and abolishment of this effect by infusion of OTA into the lateral septum. OTA did not produce a significant effect in the control group. b NF1 alone did not reduce freezing; however, such effect emerged after Oxt administration into the lateral septum. Data represent the mean ± SEM. Statistically significant differences: *p <0.05; **p <0.01 when compared to the indicated group Fig. 3 Effect of genetic down-regulation of septal Oxtr on social buffering of fear. a Down-regulation of Oxtr after injection of rAAV-Cre but not rAAV-GFP in floxed Oxtr mice as determined by qPCR. b In NF2 mice injected with rAAV-Cre 14 days before the social buffering paradigm, freezing behavior was similar to controls. c Intraseptal injection of rAAV-GFP did not interfere with freezing of the NF2 group, which was significantly lower than control littermates. d Oxtr down-regulation did not affect social interactions during pre-exposure. Data represent the mean ± SEM. Statistically significant differences: *p <0.05 when compared to the indicated control pharmacological antagonism and genetic knockdown approaches of Oxtr, which abolished the decrease of fear after pre-exposure to non-fearful demonstrators. We also showed that Oxt administration into the lateral septum accelerated social buffering of fear by reducing the number of preexposures required to decrease contextual freezing. It is important to note that the effect of Oxtr manipulations was specific to mice exposed to the social context (NF groups) and did not extend to those exposed to non-social contexts prior to contextual fear conditioning (controls), demonstrating the specificity of septal Oxtr in modulation of fear by social stimuli but not directly acquired fear by classical conditioning. The number of social interactions was not affected by Oxtr down-regulation in this study, which is in line with the normal social approach behavior of Oxt knockouts (Crawley et al. 2007 ). This result is important because it allows delineating the role of Oxtr in social memory from effects on acute social behaviors.
The lateral septum exerts an important inhibitory control over fear responses (Thomas et al. 1991; Vouimba et al. 1998; Winslow and Insel 2004; Yadin et al. 1993) , and plastic changes in this region have a long-lasting impact on fear modulation (Vouimba et al. 1998) . For example, induction of LTP in the lateral septum impairs fear conditioning performed 24 h later (Vouimba et al. 1998) . This remarkably correlates with our data on social buffering of fear, where preexposure to the non-fearful model 24 h before fear conditioning significantly dampened the fear response. Thus, we speculate that pre-exposure to non-fearful conspecifics induces Oxt-mediated increases in septal neuronal activity that lead to social memory, and exogenous Oxt administration during a single pre-exposure to the non-fearful model can facilitate social memory and lead to stronger social buffering of fear. Identifying a fear-reducing role for septal Oxtr is relevant for interpretation of human findings showing decreased fear and amygdala responses after Oxt administration (Kirsch et al. 2005) . To date, evidence for the presence of Oxtr in the amygdala has been controversial (Loup et al. 1991; Boccia et al. 2013) , and there is no evidence for Oxtr mRNA in this region. Thus, Oxt might reduce fear and amygdala output indirectly by regulating other interconnected regions (Calderazzo et al. 1996; Gallagher et al. 1995) , such as the lateral septum, which is rich in Oxtr (Barberis and Tribollet 1996; Loup et al. 1991; Yoshida et al. 2009 ).
Septal manipulations, however, do not always decrease fear. In fact, muscimol-induced inactivation of lateral septum neurons inhibits fear learning of aversive odor cues (Endres and Fendt 2008) . Additionally, cyclin-dependent kinase 5 in Fig. 4 the lateral septum mediates the anxiogenic effects of restraint stress in mice (Bignante et al. 2008) . Still the question remains whether the lateral septum bidirectionally modulates fear and anxiety responses or if it primarily enhances memory of certain stimuli to subsequently modulate responses. In line with the latter idea, the lateral septum promotes fear learning by enhancing conditioning of discrete cues to the detriment of indiscrete cues (Desmedt et al. 1999) ; thus, rather than unilaterally affecting anxiety, it enhances memory of certain cues over others. In the case of the social stimuli presented in our model, we argue that septal Oxtr mediate social learning rather than generally influencing emotion based on several lines of evidence. First, Oxt did not affect fear conditioning or emotional responses to nonsocial contexts. Second, administration of Oxt into the lateral septum significantly enhances social learning in rodents (Popik et al. 1992b) , suggesting that septal neurons are equipped to process social information into lasting social memory. Finally, the lateral septum is thought to modulate anxiety by integrating diverse sensory information to evaluate the valence of an event and transmitting this information to areas directly guiding behavioral output (Sheehan et al. 2004 ). Thus, in our model, Oxtr in the lateral septum could enhance social learning independently of their valence so that improved memory of positive social interactions would decrease fear while improved memory of negative social interactions would increase fear.
It is notable that the role of Oxtr showed neuroanatomical and neurotransmitter specificity for the lateral septum when compared to the hippocampus and to NMDAR. This reveals region-and receptor-specific mechanisms in processing social when compared to other environmental stimuli. Alternatively, the significance of this specificity may be to ensure a mechanistic differentiation between observational versus direct learning. It is very likely that other neuroanatomical and neurotransmitter mechanisms contribute to the modulation of fear or anxiety by social factors. For example, oxytocin improves social memory by acting via the medial preoptic and not only lateral septal area (Popik and van Ree 1991) . In addition, the oxytocin-related peptide vasopressin also enhances social learning through the lateral septum (Dantzer et al. 1988; Popik et al. 1992b) , so contribution of the vasopressinergic system in social modulation of fear would not be surprising. Finally, the glutamatergic system cannot be ruled out yet because type 1a metabotropic glutamate receptors are important mediators of Oxtr-induced changes of Ca 2+ fluxes (Kuo et al. 2009 ). It remains to be determined whether engagement of distinct brain regions and neurotransmitter systems is required for processing different components of the social memory, such as memory of the social interaction and association of social and environmental contexts.
In summary, Oxt has recently been associated with bidirectional modulation of fear and anxiety. Whereas earlier studies revealed anxiolytic roles of Oxt (Ayers et al. 2011; Carter 1998; Heinrichs et al. 2003; Ishak et al. 2011) , recent work found anxiogenic effects for this peptide (Bartz et al. 2011; Grillon et al. 2012; Striepens et al. 2012; Tabak et al. 2011) . A general fear-provoking or anxiogenic action of lateral septal Oxt and Oxtr was excluded in our study because instead of Oxtr-mediated enhancement of freezing, as observed after negative social interactions (Guzman et al. 2013 ), we found a significant Oxtr-mediated reduction of freezing after positive social interactions. A similar role of Oxt in memory has also been established in humans, where Oxt enhanced the intensity rating of both positive and negative social memories at recall (Bartz et al. 2010) . Oxt actions thus seem to be predominantly targeted toward the enhancement of social learning independent of the valence (positive versus negative) of the social interactions, thus reconciling seemingly bidirectional effects on fear and anxiety.
